Tree diversity Iincreases litter
decomposition by increasing
litterfall and microbial processes

Rémy Beugnon — Young Soil Researchers Forum

0 :
o iDiV TreeDi ?%% . @BeugnonRemy



Introduction

 Using forests to mitigate increasing atmospheric carbon by above- and belowground carbon
storage

Lewis et al. 2019, Bastin et al. 2019



Introduction

Liang et al. 2016; Liu et al. 2018; Xu et al. 2020

 Tree diversity enhances above- and belowground carbon storage
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Introduction

Wardle et al. 2004

 Forest |leaf production is integrated into soil by litter decomposition
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Introduction

Huang et al. 2017, Gessner et al. 2010, Joly et al. 2017
* Tree diversity enhances amount of litterfall and litter decomposition
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Introduction

Garcia-Palacios et al. 2013

» Litter decomposition is carried out by soil fauna
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Introduction

* Litter decomposition is carried out by soil microbial community when soil meso- macrofauna are limited
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Bradford et al. 2002; Joly et al. 2018




Introduction

« Litter decomposability (susceptibility of litter to decomposition) increases with litter species richness
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Hattenschwiler et al. 2005
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H1 - tree species richness increases litter
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H1 - tree species richness increases litter
decomposition

H2 - litter decomposition is mostly carried out
by the soil microbial community
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H1 - tree species richness increases litter
decomposition

H2 - litter decomposition is mostly carried out
by the soil microbial community

H3 - microbial decomposition increases with
litter decomposability (i.e., litter decomposition
measured in a controlled environment)
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H1 - tree species richness increases litter
decomposition

H2 - litter decomposition is mostly carried out
by the soil microbial community

H3 - microbial decomposition increases with
litter decomposability (i.e., litter decomposition
measured in a controlled environment)

H4 - litter species richness and functional traits
increase litter decomposability
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H1 - tree species richness increases litter
decomposition

H2 - litter decomposition is mostly carried out
by the soil microbial community

H3 - microbial decomposition increases with
litter decomposability (i.e., litter decomposition
measured in a controlled environment)

H4 - litter species richness and functional traits
increase litter decomposability

H5 — amount and composition of litterfall is
driven by tree species richness



Methods
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Experimental design

Perspective view
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Sampling & measurements

Tree species pairs (TSP)

w Leaf functional traits (SLA, LDMC, C, N ...)
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Results: tree species richness increased decomposition
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Results: litter decomposition was mostly carried by the microbial community
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Results: litter decomposition increased with litter decomposabllity
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Results: amount.and species richness of the litterfall enhanced decomposition
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Results: tree species richness increased both amount and diversity of litterfall
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Conclusions

Tree diversity enhances litter decomposition

- By increasing the amount and diversity of litterfall

- By increasing microbial processes

- By increasing litter decomposability

Planting diverse forest will increase forest carbon cycling by increasing litter production
and decomposition
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